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Policy  on  the  Redistribution  of  DTIC-Suppiied  Information 

As  a condition  for  obtaining  DTIC  services,  all  information  received  from  DTIC  that 
is  not  clearly  marked  for  public  release  will  be  used  only  to  bid  or  perform  work  under 
a U.S.  Government  contract  or  grant  or  for  purposes  specifically  authorized  by  the 
U.S.  Government  agency  that  is  sponsoring  access.  Further,  the  information  will  not 
be  published  for  profit  or  in  any  manner  offered  for  sale. 

Non-compliance  may  result  in  termination  of  access  and  a requirement  to  return  all 
information  obtained  from  DTIC. 


NOTICE 


We  are  pleased  to  supply  this  document  in  response  to  your  request. 

The  acquisition  of  technical  reports,  notes,  memorandums,  etc.,  is  an  active, 
ongoing  program  at  the  Defense  Technical  Information  Center  (DTIC)  that 
depends,  in  part,  on  the  efforts  and  interest  of  users  and  contributors. 


Therefore,  if  you  know  of  the  existence  of  any  significant  reports,  etc.,  that  are 
not  in  the  DTIC  collection,  we  would  appreciate  receiving  copies  or  information 
related  to  their  sources  and  availability. 


The  appropriate  regulations  are  Department  of  Defense  Directive  3200.12, 1)oD 
Scientific  and  Technical  Information  Program;  Department  of  Defense  Directive 
5230.24,  Distribution  Statements  on  Technical  Documents;  American  National 
Standard  Institute  (ANSI)  Standard  Z39. 13-1987,  Scientific  and  Technical 
Reports  * Organization,  Preparation,  and  Production;  Department  of  Defense 
5200. 1-R,  Information  Security  Program  Regulation. 


Our  Acquisition  Section,  DTIC*FDAB,  will  assist  in  resolving  any  questions  you 
may  have  concerning  documents  to  be  submitted.  Telephone  numbers  for  that 
office  are  (202)  2744847,  or  Autovon  284*6847,  The  Reference  Services 
Section,  DTIOFDRA,  will  assist  in  document  identification,  ordering  and 
related  questions.  Telephone  numbers  for  that  office  are  (202)  274*7633  or 
Autovon  284*7633. 


DO  NOT  RETURN  THIS  DOCUMENT  TO  DTIC 


EACH  ACTIVITY  IS  RESPONSIBLE  FOR  DESTRUCTION  OF  THIS 
DOCUMENT  ACCORDING  TO  APPLICABLE  REGULATIONS. 
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Central  Intelligence  Agency,  Washington,  D.  C. 

lethod  of  measuring  the  partial  beta-sp«cti*um  of  ThB  by  coincidences,  "with  t no  aid  of  a double  fceta- 
-cmeier  ia  described.  The  conversion  electrons  of  H * 1,  385  oersteds  per  cm  "sera  focused  cn  the 
counter  C*  bythe  magnetic  Ians  L.  The  currant  in  the  ether  magnetic  len3  Lg  ‘W3  varied  30  that 
•oas  of  diusrant  energies  of  the  complex  beta-spectrum  for  the  thorium  deposit  fall  alternately  upon 
:ccnd  beta -counter  Cg.  In  this  umy  a beta -spectrum  tos  obtained.  The  ThB  spectrum  Is  presented 
original  documents  ia  the  form  of  a Farm!  graph,  urhich  13  rectilinear  throughout,  from  ii3  upper 
doum  to  30  iav.  By  extrapolating  the  curve  to  abscissa,  340  kav  13  obtained  as  the  upper  limit  of  the 
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The  atcnle  nuclei  wtlcfc  erorgs  as  a result  of  beta-decay  are  usually  fcucd 
In  excited  states,  which  aye  cade  known  by  the  fact  that  beta-locey  la  acccepanisd 
by  the  emission  of  gura-ray**  thcoe  csam*  where  docay  leads  to  the  formation 
of  an  end  nucleus  la  several  different  energy  states,  w»  obtain  a complex  beta- 
spectrum,  which  la  tbs  result  of  the  suporpcoltlen  0?  a number  of  elementary, 
partial  beta-spectra  cemeperjiag  to  transitions  to  different  nuclear  levels 
of  the  product.  To  scire  the  problem  of  the  ford  of  the  beta -spectrum,  the  com- 
plex spectrum  mjt  be  broken  dcvm  Into  the  elementary  spectra.  Such  an  analysis 
Is  also  Interesting  fro  the  standpoint  of  establishing  the  systea  of  rsicliwr 
energy  levels  cf  the  product.  The  elementary  spectra  are  frequently  separated 
. by  resolving  the  proper  feral  graph  into  stpArate  linear  ooctl-tw.  This  method, 
however,  Is  not  particularly  relltbls  cr  accurate.  Therefore,  It  would  be 
* desirable  to  measure  the  el«srntery  beta-spectra  directly. 

If,  u s result  of  beta-decay,  the  er.d  raclsus  la  formed  la  the  ground 
stats  and  In  ere  of  the  excited  statss,  separation  of  the  partial  opechrn  any 
be  accct^illshed  easily  by  using  the  method  of  beta-gsrsn  coincidences.  The 
carrier  of  beta-ganm  coincidence*  Is  ser.ourad  for  varlcus  energy  sections  of 
the  ccntlraicus  betarapectrum,  separated  by  acre  sort  of  bata-s?ectre=ater.  Such 
aoasurerento  lmasUateiy  yield  the  partial  beta-spectrum  corresponding  to  the 
transition  to  ths  excltoS  nuclear  Isrel  of  the  product. 

Tie  prcbloa  becomes  cci'-allcmbly  mere  complex  whsn  tb*  end  ruclsus  forma 
in  sevsi-el  excltsd  otntss.  In  this  cnee,  tbs  bsta-ge.mmie  coincidences  belonging 
to  photons  of  definite  -nergy  which  ore  emitted  la  the  red  1st  lea  of  the  glrsu 
axcltsd  state  3tst  %e  distinguished. 
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Tiia  cm  'as  dene  If,  instead  rf  a gsiura- count  ar,  a saccr-d  bata-apariro- 
aetar  la  uaod  to  separate  the  ecr.vsralcn  (cr  c*har  aoccalary)  alectrer.a  frea 
tha  ccrTsspcndtag  garra-llna.  Gir-jn  aach  is  apparatus,  the  partial  boia- 
spectres  Bey  ba  r93cl"3d  by  ssaauzlsg  taa  number  cf  bata-bata  coincidences 
for  a fixed  ccnverslcu  line  and  for  different  sections  cf  the  continuous 
spa  etna. 


ViVa  this  purpose  In  Bin-},  we  constructed  a double  beba-apectrcEeter.  • 
(Figure  1,  appended).  It  5.3  a cwsbinatlcn  cf  two  identical  beta-apecorcaw-ei'e 
with  Bfigr.etlc  lenaea.  4 copper  pips  with  - dlaratac  of  13.1  cantlsotera  and 
an  cver-ell  length  of  2 cetera  was  used  aa  a vacuum  chamber  T.  The  Inside  of 
the  pipe  wa3  lined  with  a 3*3illlinjter  aluminum  layer.  The  beta-counters  Cl 
ar.d  Co  were  plarad  >r.dv las  at  both  end 3 of  the  Dips.  The  magnetic  lenses  In 
ar.d  I£  ve-e  aligned  separately  with  the  aid  of  a special  dories  which  aligned 
the  ails  cf  each  lens  with  the  axis  of  the  pipe.  A. current  coll,  placed  to  the-- 
horlocr.tal  plane  passing  threugh  the  axis  of  the  pipe,  was  used;  to  ccapenaato  for 
the  vertical  ccspcrer.t  cf  the  earth*?  mogmilc  field.  The  source  S waa  placed 
to  the  center  point  of  the  pipe.  It  ceul-  be  renlaced  without  disturbing  the 
*acuur  through  the  use  of  a special  locking  unit' UJ. 

The  coincidences  In  counters  C.  and  C*  were  registered  by  on  electronic 
circuit  with  a resolving  power  of  3 * 1C'7  ascend.  ,v 


The  dcuble  beta-sjectreastar  van  used  to  study  the  bata-aueettua  of  an 
active  thcriuo  deposit,  precipitated  cn  a thin  aluElnua  foil  to  the  fern  of  a 
snail  circle  3 b!U lusters  to  disaster. 


The  spectrum  of  a thcrlua  depcsit  is  the  superposition  of  the  beta-spectra 
of  three  redlcsctive  stosea**:  ThS.  ThC",  end  ThC,  whese  uppor  Units  are, 
respectively,  equal  sc  3^,  l*SfC.  ahd  2,2“Q  k#7.  In  transitions  Th3-»TbC,  the 
ns}crlt7  of  th*  decays  occurs  at  the  excited  nuclear,  level  of  ThC  with  or.  excita- 
tion accTgy  cf  233  k*T.  The  gaasa-rays  emitted  to  radiation  of  this  state  are 
very  active  in  convene ien  to  the  electron  shell,  yielding  an  intense  line  a * 
1,385  oersteds  per  centtonter.  cawsspoedirg  to  the  extraction  of  an  electron 
frea  the  K-levsl,  v*  used  this  conversion  line  to  secrete  the  fundsaentsl 
partial  beta-spectrua  cf  Th3  fires  th*  cacplex  apectrua  of  tb*  tberius  deposit. 

In  tb*  s«sur*£enta,  the  conversion  elictrcf.s  of  X * 1,335  cereteds  per 
centlx-ter  w»re  feemi  cn  tbs  counter  C,  by  tbs  aagnstlc  lens  L, . Tbs  current 
to  th#  ether  segr.etlvj  l*rj  Z*  was  varied  30  that  elect rcrji  of  different  energies 
of  the  ecsplex  bsto-apsetsua’fcr  the  rhertoa  deposit  fell  sltensstely  upon  tbs 
counter 

A bsts-sysctwa  vsa  ab*atoeS.  The  curve  we*  corrected  fer  absorption  of 
•lsctrcr.s  to  the  viriew  of  the  ecwr.tsr.  th#  c«$*retivsSy  snail  statistical 
seramy  tf  separate  ssasureseats  is  !u*  to  tb*  fact  that  a w*»3c  preparation 
was  19-d  (appro* irately  55  aicro  Cur!*#),  Stronger  sources  ewM  not  be  u#*d 
because  ths  camber  cf  chants  ccieciSjr.ces  Intrsss*#  proportionally  *e  th#  square 
while  tbs  itisbsr  of  genuine  ceir.ciS-nces  iberenste  Itowrly, 
Ths  fd-cwirg  subh*r#  reprjj-nt  the  relation  between  ehares  srd  gesailr.e  coin- 
eiaerces  fer  tbw  region  ?ic<*  to  the  spectso  asxtoaa:  Sc  a 0.51  sols#  psr 
ttkaits  sad  S^  9 $.73  Vila*  psr  alrut*. 

The  ThS  jpectrot  1*  pr-aested  to  th*  few  of  a Fsrii  graph,  which  Is 
rsetutotsr  tbreughrut,  frea  its  up?»?  Halt  de-'n  te  SO  Ve7.  Ttrus,  th*  sleaen- 
tsry  chsrartsr  of  the  hets-s-ectna  under  rcnsifawticn  is  ccnfltned.  »x*re- 
pclattrg  th*  rarve  to  th*  sbarUsn,  wj  obtsln  3^0  k#7  es  tbs  upper  Itoit  of  tbs 
bsts-epscirca.  This  figure  sgree*  well  with  ctbsr  dau. 
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Tea  ccnplote  apeetrun  f:r  the  »ctiv*  thorlua  Japes  It  was  obtained  vith 
tba  aid  of  tha  aacond  beta-specircEetsr.  Its  sonar  ltell  lisa  at  soproxi* 
aatsljr  9,250  JeaT.  Tha  spectrur.  of  beta -beta  coincidences  for  Th3  was  also 
^•prcd’icoa  tov  cczcpariscn.  AUc’or.ctj  .jjj  for  atoocrpticr.  In  tho  vioJcva 
of  tha  ccuntara  in  both  cases.  In  these  graphs  the  nml-ar  of  electrons  of  tha 
spectra  of  Th3  and  Th(3+c  H-  C ' ’ ) in  arbitrary  (and  different  for  both  curres) 
dteansiens  is  Disced  along  eha  abscissa. 

Wh.il3^1'19  vcT!t  v'13  ccaplatsd.  an  articla  by  3.  leather,  J.  Kylos, 
and  B.  W,  rringlo  (?rcc.  ^ya.  See.  y 6l,  ico,  I9^*S)  appeared,  describing  ths 
results  of  stellar  Bsasurezonta  with  an  active  thorium' doncslt.  TTnlllca  our 
vorh,  hcvavsr,  thair  aoasux scant s v-ara  conducted  in  a unit  consisting  of  two 
Psnlsh-typa  bota-apactr-sstera.  Tharafera,  to  resells  tha  different  sactlcna 
of  tha  continuous  bata-apactma,  they  bad  to  rasort  to  tha  shifting  of  Galger 
counters,  thus  ccsplicatirg  tha  work. 
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Central  Intelligence  Agency 


Washington.  1)  C.  20505 


7 September  2004 


Ms.  Roberta  Schoen 
Deputy  Director  for  Operations 
Defense  Technical  Information  Center 
7725  John  J.  Kingman  Road 
Suite  0944 

Ft.  Belvoir,  VA  22060 
Dear  Ms.  Schoen: 

In  February  of  this  year,  DTIC  provided  the  CIA  Declassification  Center  with  a referral 
list  of  CIA  documents  held  in  the  DTIC  library.  This  referral  was  a follow  on  to  the  list  of 
National  Intelligence  Surveys  provided  earlier  in  the  year. 

We  have  completed  a declassification  review  of  the  “Non-NIS”  referral  list  and  include 
the  results  of  that  review  as  Enclosure  1 . Of  the  220  documents  identified  in  our  declassification 
database,  only  three  are  classified.  These  three  are  in  the  Release  in  Part  category  and  may  be 
released  to  the  public  once  specified  portions  of  the  documents  are  removed.  Sanitization 
instructions  for  these  documents  are  included  with  Enclosure  1 . 

In  addition  to  the  documents  addressed  in  Enclosure  1,14  other  documents  were  unable 
to  be  identified.  DTIC  then  provided  the  CDC  with  hard  copies  of  these  documents  in  April  2004 
for  declassification  review.  The  results  of  this  review  are  provided  as  Enclosure  2. 

We  at  CIA  greatly  appreciate  your  cooperation  in  this  matter.  Should  you  have  any 
questions  concerning  this  letter  and  for  coordination  of  any  further  developments,  please  contact 
Donald  Black  of  this  office  at  (703)  613-1415. 


Sincerely, 


V\C^Sy 


A 


-'V  C ( s-  , 


Sergio  N.  Alcivar 

Chief,  CIA  Declassification  Center, 
Declassification  Review  and  Referral 
Branch 


Enclosures: 

1.  Declassification  Review  of  CIA  Documents  at  DTIC  (with  sanitization 
instructions  for  3 documents) 

2.  Declassification  Status  of  CIA  Documents  (hard  copy)  Referred  by  DTIC  (with 
review  processing  sheets  for  each  document) 
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